From little things big things grow: building the SDI from local government up by McDougall, Kevin et al.
Presented at the  
Joint AURISA and Institution of Surveyors Conference 
 
Adelaide, South Australia  
25 – 30 November 2002 
 
 
From Little Things Big Things Grow: Building the 
SDI from Local Government Up 
 
 
Kevin McDougall1,2, Abbas Rajabifard2 and Ian Williamson2 
 
1 Surveying and Land Information Discipline 
University of Southern Queensland 
Toowoomba, Queensland 4350 
Phone: 61 7 4631 2545 Fax: 61 7 4631 2526 
Email: mcdougak@usq.edu.au 
 
2 Centre for Spatial Data Infrastructures and Land Administration 
Department of Geomatics 
The University of Melbourne 
Melbourne, Victoria 3010 
Phone: 61 3 8344 5597 Fax: 61 3 9347 4128 
Email: abbas@sunrise.sli.unimelb.edu.au 
Email: ianpw@unimelb.edu.au 
 
  
ABSTRACT 
 
The sharing of spatial data across jurisdictions has the potential to deliver significant 
benefits to the community, business and government through improved access to a 
range of relevant geospatial data.  This can be facilitated through an effective 
National Spatial Data Infrastructure (NSDI) providing the vertical integration of 
spatial data at all levels of government.  With local government being a custodian of 
a number of strategic SDI data sets, its role is now recognised as crucial to the 
development of these State and National Spatial Data Infrastructures.  This paper 
investigates some of the technical and institutional impediments that must be 
addressed within local and state jurisdictions in order to realise these benefits.  Some 
examples of local-state SDI arrangements in Australia are presented as a basis for 
discussion.  A framework for the further investigation and research into these issues 
is outlined and some suggestions for progress put forward. 
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INTRODUCTION 
 
Geographic Information Systems (GIS) have been developing in local and state government organisations for 
over 25 years and are now an integral component of their operations.  Their development within local 
government environments has been inconsistent, with progress very much driven by the finances of the 
respective council and the efforts of a small number of dedicated individuals.  However, the past decade has seen 
GIS within local government mature and an increased awareness of the value of spatial information.  The 
importance of local government and their unique data sets is now also being recognised by state jurisdictions as 
they strive to build their spatial data infrastructures (Jacoby et al. 2002).   
 
Local government GISs are now widely integrated with other local government information systems, including 
in the areas of property and rating, engineering design and management, asset management and health services.  
In some local governments the GIS has become a portal or gateway to other business information systems.  This 
development has emerged as a natural consequence of the large number (70-80%) of business transactions in 
local government that deal with spatial enquiries (Somers 1987).  
 
As local government data sets continue to expand, so does their potential value; not only to the custodian 
organisations, but also to other interested parties.  Local government data sets are fundamental to the efficient 
operation of a number of state government activities (Budic 1993).  In particular, information on address and its 
linkage to land parcels is of critical importance to the accurate linking of state databases including valuation, 
titles and cadastral boundaries (Jacoby et al. 2002).   The linkage of these databases also provides potential 
benefits to other agencies such as emergency services organisations.  Accurate and unambiguous address 
information ensures that emergency response teams locate the site of the emergency with minimal problems.   
 
However, the development of these systems within both state and local government has occurred largely in 
isolation.  Their development was undertaken to service the day-to-day business needs of the individual 
organisations and little consideration was given to outside data sharing or linkages.  It is only now that local 
government’s role within the spatial data community is being re-assessed, particularly respect to the value of 
their data sets for linking other disparate databases and their role in state and national data sets. 
 
In recent years, a number of co-operative partnerships between local and state government have emerged around 
Australia as a result of this re-assessment.  These partnerships are relatively new arrangements that have been 
established to facilitate the sharing of spatial data in order to realise the full potential of improved and accurate 
information.  Initial investigations into the value of local-state government partnerships in Australia have 
revealed that they are proving to be a useful mechanism for progressing inter-jurisdictional data sharing 
arrangements.  However, in order to achieve maximum benefit from such arrangements it is important to 
understand the factors that contribute to the success of these partnerships. 
 
This paper examines some of the institutional developments that have led to initiation of local-state government 
data sharing activities and investigates some of the recent research into the issues that are limiting inter-
jurisdictional data sharing.  Examples of recent local-state partnership initiatives will then be presented to 
illustrate some of the varying approaches that have been taken around Australia.  Finally, a proposed strategy for 
further research is outlined. 
 
SDI BACKGROUND 
 
In the late 1970’s and early 80’s, Australian state governments were challenged by the significant institutional 
and administrative issues relating to the computerisation of their land related records.  The development of these 
state databases identified many technical issues, but also highlighted the need for a national approach to land 
information management (Grant & Hedberg 2001).  These early digital land databases provided the impetus for 
the development of land information systems (LIS) and GIS in many government jurisdictions.  The subsequent 
capture and conversion of a wide range of other spatial data sets including topography, drainage, roads, 
vegetation and soils enabled the expansion of GIS technology to most areas of government and eventually to the 
private sector. 
 
It soon became evident that the silo approach to the control and management of these databases would limit the 
full potential and value of these resources.  Therefore, in the mid 1990’s, the Australian and New Zealand Land 
Information Council (ANZLIC) began to formulate policy to improve the access and sharing of this valuable 
resource to other sectors of government, business and the community.  This led to the development of the 
framework that we now call the Spatial Data Infrastructure (SDI). 
 
However, the SDI is more than the integration of discrete spatial databases.  ANZLIC (1996) defined the 
national SDI as having four components namely institutional framework, technical standards, fundamental 
datasets and a clearinghouse network.  Although simplistic, this definition encapsulates the core components of 
the SDI.  Later definitions have attempted to refine this perspective to include the human and social components.  
Rajabifard & Williamson (2001) defined the components of the SDI as ‘policy, access network, technical 
standards and people (including partnerships)’.  The inclusion of partnerships, in particular, is a significant 
addition as it clearly recognises the importance of establishing linkages for data sharing and exchange.  
 
  
The view that SDIs within different jurisdictions can form an integrated system is still a relatively new concept.  
Rajabifard et al. (2000a) identified that SDIs can be viewed as a pyramid of building blocks and potentially 
displayed many hierarchical properties.  They argue that by viewing SDIs as a hierarchical system it is possible 
to gain a better understanding of the political and administrative issues that impact on SDIs.  Local government 
SDI with their detailed data sets would form the base of the pyramid and global SDI with its more generic data 
sets would form the apex of the pyramid. 
 
Another perspective of SDI put forward relates to understanding the inter-relationship between the levels of SDI 
and the areas of policy, fundamental datasets, technical standards, access networks and people (Rajabifard et al. 
2000b).  The relationship matrix put forward by the authors indicates that National SDI has a full impact on the 
other levels of the SDI hierarchy in terms of the areas assessed.  This highlights the importance of all 
jurisdictional levels in the building of a national SDI particularly in the establishment of national street address 
databases for example.  However, the development of national SDI policy has been less than inclusive of all of 
the jurisdictional participants with a particularly low level of participation at the local government level. 
 
Although local government was an early leader in the GIS/LIS technology (Budic 1993), the recognition by 
other jurisdictions of their efforts, data sets and potential contribution to the SDI is disappointing.  However, it is 
not just Australia where these problems have been experienced.  The lack of progress of data sharing initiatives 
between state and local government infrastructures in the USA poses a significant problem (Harvey et al. 1999; 
Nedovic-Budic & Pinto 1999).   To some extent this poor progress can be attributed to the lack of recognition by 
national co-ordination bodies such as the Federal Geographic Data Committee (FGDC) (Anderson & Nystrom 
1999) in the USA.  Initially only the National Association of Counties (NACo) was participating in the national 
policy formation until the National League of Cities (NLC) and the International City Management Association 
(ICMA) became designated FGDC representatives in 1999. 
 
In recent years there has been a trend for countries to expand their efforts in developing SDIs through 
partnerships, as governments recognise that data sharing is crucial to the successful building of SDIs.   Based on 
this approach, an ideal SDI should have all data sets in the corporate SDI fully integrated. Constrained by 
existing technical and institutional arrangements, SDI developing agencies have focused on promoting adoption 
of common standards, as well as fast-tracking integration among certain strategic data sets through partnership 
arrangements (Jacoby et al. 2001; ANZLIC 1996).  Partnerships are formed to create business consortia to 
develop specific data products or services for strategic users, by adopting a focused approach to SDI 
development.  
 
Most of these partnerships in Australia have been in place for less than five years and many lessons can be learnt 
from their development and operation.  SDI partnerships between local and state governments are particularly 
challenging with the high degree of heterogeneity within the local government environment.  However, the 
potential rewards from these arrangements can be significant, so it is therefore important to understand the 
drivers that may enable them to succeed.   
 
LOCAL-STATE GOVERNMENT ENVIRONMENT IN AUSTRALIA 
 
To understand the complexity of building the partnerships across Australia, it is useful to understand some 
demographic and jurisdictional statistics.  Australia comprises six states and two territories with a total area of 
approximately 7,692,000 square km (see Table 1). 
 
State Area 
(km2) 
% of Total Population 
(million) 
No. of Local 
Governments 
New South Wales 801,000 10.41 6.46 173 
Victoria 227,000 2.96 4.77 78 
Queensland 1,731,000 22.5 3.57 125 
Western Australia 2,529,000 32.89 1.89 142 
South Australia 983,480 12.79 1.50 69 
Tasmania 68,400 0.89 0.47 29 
Northern Territory 1,349,130 17.54 0.19 681 
Australian Capital Territory 2,360 0.03 0.31 - 
Australia Total 7,692,000 100.0 19.2 684 
 
Table 1.  Australian Statistics 2000 (Source: Trewin 2002) 
1. Consists of municipalities, community councils and incorporated associations 
 
The 2000 population figures indicate that the total Australian population was approximately 19.2 million people.  
The majority of Australia’s population (77%) is located on the eastern states (Qld, Vic and NSW) although these 
three states represent only approximately 36% of the total land area.  Although the majority of land management 
is undertaken by the state governments, it is local government that services the general community with respect 
to day-to-day property management issues.  
 
In May 2001 there were 684 local governments (councils) consisting of cities, towns, municipalities, boroughs, 
shires, districts and, in the Northern Territory, a number of rural Aboriginal communities (Trewin 2002).  Local 
government has a limited constitutional position in Australia and is organised under State or Territory legislation 
through generally similar legislative arrangements. 
 
Local governments provide a variety of services to the community, although these can vary significantly from 
state to state and between urban and regional councils.  Their responsibilities may include the management of 
health, sanitation, road construction and repair, water supply, sewerage, drainage, museums, planning and 
development, building, parks and land services such as valuation.  In recent times, some of the state governments 
have devolved further duties to local government including environmental management and monitoring.  Other 
recent structural changes include the incorporation or privatisation of business units in areas such as the 
provision water and sewerage. 
 
Another significant difference between the tiers of government is their level of revenue and hence, government 
expenditure.  In percentage terms, government expenditure amounts to almost 57% for the federal government, 
38% for state, and 5% for local government.  The relatively low level of funding to local government is reflected 
in the facilities and staffing in some local jurisdictions, and in particular, in the development of their information 
technology infrastructure. 
 
ISSUES IN DATA SHARING BETWEEN LOCAL AND STATE GOVERNMENTS 
 
The motivation for jurisdictions to collaborate in a data sharing arrangements occurs for a variety of reasons 
including community responsibility, common interests in building new products, economic benefits, reduced 
duplication or improvement in their public profile.  These benefits must be balanced against the inevitable 
obstacles that must be overcome in order to achieve successful data sharing between jurisdictions.  It is more 
than likely that the impediments to inter-jurisdictional data sharing will be both technological and institutional 
(Nedovic-Budic & Pinto 1999). 
 
Harvey et al. (1999) identified that the technical impediments for improved data sharing may include: 
-  technical merging at multiple resolutions 
-  non uniformity of data densities 
-  positional accuracy issues 
-  data standards 
 
Although important barriers to data exchange, technical issues have a history of being resolved through advances 
in technology (i.e. improved software, hardware or processes).  Most agree that institutional obstacles still 
remain the key to improving data sharing (Harvey et al. 1999; Jacoby et al. 2001).  These issues range in 
complexity and include: 
 
 
-  privacy 
-  entrenched bureaucratic practices 
-  costs/lack of financial incentive 
-  lack of suitable agreements/contracts 
-  custodianships issues  
-  political environment 
-  lack of the application of metadata standards 
-  data pricing 
 
It is these institutional issues that now present a greater challenge.  Research into institutional issues has been on-
going, however most investigators agree that the impact of these factors has proved difficult to quantify.  While 
evidence on spatial data sharing accumulates, there have been a few systematic evaluations of mechanisms and 
factors that facilitate or obstruct inter-organisational GIS efforts (Nedovic-Budic & Pinto 2001).  
 
Although significant progress has been made at the intrastate and state to national levels, efforts to improve the 
reliability and sharing arrangements for spatial data between local and state governments have been limited.  For 
example, although the United States is spending almost US$2 billion in developing the seven framework themes 
in its NSDI, “only a handful of states have established programs to directly interact with local governments on 
the full introduction and use of geographic information technologies” (Nedovic-Budic & Pinto 2001).  It was 
also found from the United States studies that there is a limited knowledge within lower level jurisdictions of the 
NSDI and its purpose.  This is perhaps an indication that the NSDI mission is somewhat removed from the 
grassroots organisations such as local government. 
 
The establishment of a national policy framework by ANZLIC has been essential to guiding local government 
data sharing and pricing policy, however the adoption or implementation of this policy cannot be guaranteed or 
predicted.    Similarly, it has been found that ‘despite the common overarching legal environment, states and 
localities interpret the right to access digital data and records in a variety of ways’ (Nedovic-Budic & Pinto 
2001).  
 
In Australia, state and local governments have enjoyed a somewhat turbulent relationship.  Having a significant 
level of autonomy, but at the same time having to yield to the whims of both state and federal government, does 
not make life easy for local government.  Rarely do they hold the upper hand in any relationship and it is 
inevitable that they are required to conform on important decisions.  However, it is now perhaps appropriate that 
local governments have an opportunity to be equal partners and achieve real benefits from spatial data sharing 
partnerships. 
 
EXAMPLES OF LOCAL-STATE DATA SHARING ARRANGEMENTS 
 
State governments around Australia are currently in the process of re-evaluating their policy and role in the 
building and management of their spatial data infrastructures.   In most states, the role and interface between 
state and local government has been identified as an important linkage in achieving the vision and goals of the 
government.  The following is a brief overview of some of the partnerships established between state and local 
government to facilitate the sharing of spatial data.  
 
Queensland 
 
To facilitate the building of the SDI in Queensland, the government established the Queensland Spatial 
Information Infrastructure Strategy (QSIIS) policy framework. The strategy is managed through the Queensland 
Spatial Information Infrastructure Committee (QSIIC) which consists of members from state agencies, local 
government and the private sector.  Membership of the Council is at Executive Director level and therefore 
ensures  that a level of decision-making is present on the Council.  The work of the Council is supported by a 
secretariat and is managed by the Queensland Information Office.   Wider industry representation is provided 
through a number of committee’s with representatives from industry, local government, state government 
agencies and academia.  These committee’s initiate projects to implement this strategy; one of these projects has 
been the Property Location Index (PLI) project. 
 
The PLI project was initiated through QSIIC in 2000 to link property address information to cadastral parcels.  
The PLI is designed to provide a single, authoritative index for the whole of Queensland (QSIIS Information 
Office 2002) and is maintained by the State through a custodian appointed by QSIIC.  The current custodian is 
the Department of Natural Resources and Mines.  The PLI is established through a Data Sharing and Licensing 
Agreement between each of the local governments and the state.  Each participating local government receives 
an upfront fee for the exchange of the information and then a proportion of the sales of the combined product. 
 
As of May 2002, approximately 35 local governments or 28% had signed the formal agreement for supply of 
data, with another 40 local governments indicating they were prepared to enter into an agreement.  It is expected 
that up 90 local authorities will eventually participate in the data sharing and potential profit sharing 
arrangements (Stanton 2002).  In April 2002 the PLI for the whole of Queensland was made available for public 
access.  
 
Victoria 
 
The Land Information Division of Land Victoria has initiated a number of projects to assist the co-ordination of 
local and state government data.  The most notable of these is the Property Index Project (PIP) that commenced 
in 1997, with the primary objective of linking the property identifier and address held by local government with 
the cadastral parcel identifier.  The project has significant benefits in addressing the problems of synchronising 
and maintaining the index of these data sets. 
 
Land Victoria established a dedicated team to drive PIP and to liaise with the 78 councils across Victoria (Jacoby 
et al. 2001).  The PIP project has been successful in establishing a communication channel and a degree of trust 
between the local and state jurisdictions.  The project not only achieved a number of significant advances in the 
technical management of data, but also in the organisational arrangements that previously existed.  The 
establishment of a dedicated team, the recognition of local government data ownership, provision of cash 
incentives, technology support and the definition of clear benefits to the community have been instrumental in 
the projects success. 
 
Prior to PIP only 4 councils utilised the state maintained digital cadastral database (DCDB) and 24 were not 
using any map base at all (Jacoby et al. 2001).  The map base is now provided free to councils in return for their 
assistance in the maintenance of the linkage to property identifiers and address data.  This cost free provision, 
together with an initial incentive program, has increased the participation to almost 100%.  PIP plays an integral 
component in Land Victoria’s strategy to deliver improved services to the business and general community 
through on line services (Property On-Line). 
 
Another unique partnership arrangement between local and state government in Victoria is Land Victoria’s 
Valuation Best Practice Project.  The project aims to improve the consistency, efficiency and reliability in the 
valuation of the state’s 2.1 million properties.  With the valuation function managed by individual local 
governments it became evident that there were inconsistencies within each local authority’s valuations and 
variability in the data collected.  
 
The project was initiated in 1998 through funding assistance provided by the Estate Agents Guarantee Fund.  
Like the PIP project, the Valuation Best Practice Project utilised a partnership arrangement as a model for co-
operation between local and state government for the benefit of the community and business sectors.  With total 
property values in Victoria worth more than $430 billion (Land Victoria 2002), improvements in the equity and 
management of this market can provide significant benefits to councils, the real estate industry, insurance 
industry and individual land owners. 
 
The project provides a state wide picture of property values that more accurately reflects market values across 
Victoria.  Standardised valuation data for the 2000 valuations was successfully completed under the project and 
the 2002 re-valuations are currently in progress.  This project also provided significant incentives to local 
government ($3.1 million) to participate in the collection of a comprehensive and standardised set of valuation 
data for each property. 
 
Tasmania 
 
Tasmania has made significant progress in the state and local SDI development.  In 1995, the Tasmanian Land 
Information Co-ordination Committee took the first steps towards the establishment of the State’s SDI.  Within 
two years, title and property information was being delivered through a web site called the LIST (Land 
Information System Tasmania) (Twin 2001). 
 
The LIST (www.thelist.tas.gov.au) is a successful example of building a SDI that co-ordinates both state and 
local government data.  A key component to its success is not doubt due to its strong and supportive institutional 
environment and the bipartisan political support.  Some of the difficult issues including right of access, privacy 
and pricing have been addressed and refined as the implementation progressed. 
 
Of the 29 councils in Tasmania, data sharing agreements had been signed with all but two councils (Twin 2002).  
Under the arrangements the councils share in the profits from any third party sale of data, but no upfront fees 
were used as incentives like in the Victoria and Queensland arrangements.  This did cause concern to some 
councils who were reluctant to release their data to the Department under arrangements that did not involve the 
direct transfer of funds (Twin 2002).  One issue that is interesting in the Tasmanian approach is the way in which 
the issue of pricing has been addressed through the use of the statutory fee arrangements rather than the 
introduction of access charges. 
 
Tasmania has adopted a “whole of government” approach, with agreements in place that formalise the 
custodian’s responsibilities, data sharing and service delivery arrangements.  Data conversion was undertaken 
from various sources and some issues in quality had to be addressed.  Increasingly the data management and 
capture are being performed on the custodians systems external to the Information and Land Services Division 
(ILS) that implements LIST.  The importance of the separation of the maintenance and delivery systems has 
been highlighted as the system grows and extends.  Another important issue that emerged was the separation of 
public access from business access.  Basic public access is provided over the Internet in image format, with 
business access under specific licence agreements to a range of data formats. 
 
The partnership arrangements in Queensland, Victoria and Tasmania have evolved in differing institutional 
environments.  The form of the contractual arrangements, the incentives that have been provided and the 
outcomes are quite different.  However, each has been successful, although the measures of success are not 
easily quantified.  All of the partnerships represent relatively young business relationships and reports on their 
ability to be self-sustaining are as yet undetermined. 
 
A RESEARCH STRATEGY TO ENHANCE LOCAL-STATE SPATIAL DATA SHARING  
 
Partnerships have been utilised successfully in a range of public-public, public-private and private-private 
initiatives in Australian and overseas.  However, in the spatial information industry data sharing partnerships are 
a relatively recent initiative, and as identified by Onsrud & Rushton (1995), there is very little evidence about the 
determinants and outcomes of partnership-based efforts.  Success and failure of partnership efforts in spatial data 
sharing are difficult to quantify in absolute terms and will wax and wane over time (Nedovic-Budic & Pinto 
2001).  
 
Partnerships cost money and time to manage and sustain.  Understanding both the drivers for these partnerships 
and also the critical success factors (CSF) can contribute towards improving the outcomes of these ventures for 
the future.  Research at the Centre for Spatial Data Infrastructures and Land Information at the University of 
Melbourne is seeking to learn from the partnership arrangements that have been established in Australia between 
various local and state jurisdictions.  These partnerships can provide a rich source of information regarding the 
institutional framework, success of incentives, requirements for future maintenance and quantifiable benefits. 
 
It is proposed that this research will firstly determine the current status of local-state SDI interfaces throughout 
Australia to appreciate the models in place, partnership agreements, stages of development and outcomes 
achieved.  These studies should assist in identifying a number of the key barriers; technical, legal and 
institutional, that will limit the development of local-state SDI integration.  
 
In depth case studies and surveys will be utilised to analyse the outcomes of these partnerships in at least two 
states.  The results of the studies will hopefully enable the critical success factors for partnering in local-state 
jurisdictions to be identified and measured.  These success factors should then allow the formulation of an 
appropriate model of “best practice” in local-state data sharing, and hence assist in the building of the SDI. 
 
Preliminary research indicates that local government clearly recognise the value of their data sets and their 
importance to building or validating the state databases.  To this end, the financial incentive and profit sharing 
arrangements appear to be a useful mechanism for initiating these partnerships.  On the other hand, the use of 
legislation to force data sharing would seem to be counter-productive.  It was also found that the presence of 
project co-ordinators or co-ordination bodies is essential for maintaining communication and participation. 
 
 
CONCLUSIONS 
 
The future success of Australia’s rapidly maturing spatial information industry is dependent on the access to a 
consistent and reliable source of spatial information from within all jurisdictions.   Although a policy framework 
exists at a national level its understanding, acceptance and implementation at the state and local levels varies 
dramatically.  Building bridges to link jurisdictions through the use of partnerships has the potential to provide a 
mechanism for building the NSDI from the local government up. 
 
For too long local government has been treated as the poor cousin with respect to state and national endeavours.  
Now however, with their rich holdings of detailed and strategic spatial information, it has been recognised that 
their role is critical to integrating a range of disparate data sets.  There is no doubt that partnerships will play an 
important role in integrating these disparate holdings and an understanding of what makes them successful may 
be as equally important. 
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